Smoking and mitochondrial function: a model for environmental toxins.
Defects of the human mitochondrial respiratory chain have been associated with several diseases including, most recently, certain neurodegenerative disorders. Several studies have used platelet mitochondrial function as a means to determine the potential contribution of respiratory chain defects to the pathogenesis of Parkinson's disease. Platelet biochemistry is subject to modulation by numerous factors that may circulate in the blood, including environmental agents, some of which may be relevant to mitochondrial dysfunction and neuronal toxicity. We measured mitochondrial respiratory chain enzyme activities in platelets from 18 normal healthy non-smoking controls and compared them with those from 23 similarly healthy cigarette smoking individuals. A 24% decrease (p < 0.02) was observed in the mean NADH CoQ1 reductase (complex I) activity of the smoking group compared with that of the non-smoking group. There was no significant change in the activity of any of the other respiratory chain enzymes. This is the first demonstration in vivo of mitochondrial inhibition by a common environmental agent. The results offer a novel mechanism of action for the cellular toxicity, or even mutagenicity, associated with cigarette smoking. In addition, these data have important implications for the interpretation of platelet mitochondrial complex I activities in disease states. They are particularly relevant to our interpretation and understanding of the complex I deficiency in Parkinson's disease platelets.